Growth hormone (GH)-releasing factor stimulates hypothalamic somatostatin release: an inhibitory feedback effect on GH secretion.
GH-releasing factor (GRF) is a hypothalamic peptide that stimulates the secretion of pituitary GH. The possibility of feedback effects of GRF within the central nervous system was studied in conscious freely moving male rats with indwelling iv and intracerebroventricular (icv) cannulae. Animals were injected icv or iv with 10 ng-10 micrograms human (h) GRF(1-40)-OH (hGRF-40) or GRF(1-44)-NH2 (hGRF-44), and blood samples were obtained every 10-20 min from 1000-1400 h. GH secretion was pulsatile, with major secretory peaks at around 1200 h in most control animals. When 10 ng hGRF-40 were injected icv at 1100 h, immediately before the expected onset of the spontaneous GH secretory burst, GH secretion was suppressed during the following 2-h period. An iv injection of 10 ng hGRF-40 was without effect. In contrast, when 1 microgram hGRF-40 was injected icv or iv, plasma GH levels peaked at 20 and 10 min, respectively, and returned toward baseline shortly thereafter. The spontaneous GH secretory pulse after 1 microgram hGRF-40 (icv or iv) was suppressed in proportion to the magnitude of the GH secretory response to GRF (r = 0.78, p less than 0.01), and the prolongation of the interval between the injection of GRF and the subsequent spontaneous GH surge was directly related to the GH response to GRF (r = 0.85, p less than 0.001). The icv or iv injection of a larger dose of either hGRF-40 or hGRF-44 (10 micrograms) at 1100 h also resulted in marked and comparable increases in plasma GH levels, with peaks at 20 min (icv) and 10 min (iv) after injection. No changes in behavior or plasma glucose were observed up to 3 h after icv injection of any of the doses of hGRF-40 or of hGRF-44. The suppressive effect of centrally administered hGRF-40 (10 ng) on GH secretion was blocked by the iv administration of a specific antisomatostatin serum immediately before the injection of hGRF. These results demonstrate a dual action of GRF on spontaneous GH secretion and indicate the presence of an inhibitory feedback system within the central nervous system for the regulation of GH secretion which is mediated by hypothalamic somatostatin.